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(57) ABSTRACT

A block for a retaining wall having a front face forming part
of'a visible side of a retaining wall, and a support face which
supports at least one similar overlying block. The support face
is angled with respect to the front face and traversed by a
through opening which defines an internal abutment surface
placed at a first predetermined distance from the front face. A
reference element protrudes from the support face ata second
predetermined distance from the front face, in order to abut, in
use, against the at least one internal abutment surface of the
similar overlying block and thus prevent the displacement
thereof in only one of two directions which are transverse to
the front face. The reference element includes a flattened
engagement portion. An elongate slot is provided on the sup-
port face to receive the corresponding flattened engagement
portion.

13 Claims, 3 Drawing Sheets
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1
BLOCK FOR RETAINING WALL

The present invention relates to a block for producing
retaining structures, for example for embankments and the
like. The invention further relates to a method for the produc-
tion of a retaining wall and to a retaining wall thus obtained.

The invention has been developed with particular, although
not limited, regard to a block for a wall or other retaining
structure, for example embankments and the like structures,
of'the type comprising a front face intended to form part of a
visible side of a retaining wall, and a support face intended to
support and bear, in the production of the visible side, at least
one similar overlying block. The blocks are placed alongside
one another in superimposed horizontal rows in order to
produce, as a whole, the retaining wall. In order to produce
walls with homogeneous visible sides, for example vertical or
with constant inclination, or with large steps, the various
blocks of the same horizontal row are aligned at a certain
distance with respect to the blocks of the underlying row by
means of mutual reference elements.

Blocks of this type are known, such as for example the
block described in Brazilian Patent No. PI 0800868-0 A, in
which two posts protrude from the upper face of the block in
such a way as to be inserted, during the step of producing the
wall, into corresponding niches provided on the lower face of
one or two overlying blocks, in order to permit the alignment
of'the rows of blocks and to produce a wall with a visible side
of predetermined configuration, for example vertical or with
steps. One problem with the blocks of known type is that the
positioning of the blocks is difficult because the centring of
the posts of the underlying blocks in the niches of the over-
lying blocks requires considerable accuracy of alignment in
the step of placing one block on the other. Since the blocks are
generally of considerable weight, the operation is very fatigu-
ing if carried out manually, or in any case complex even if
carried out with the help, for example, of a crane or other
lifting means. The incorrect positioning of one block on the
other may result in the unwelcome drawback of breakage of
the posts of the underlying block, thus compromising the
functioning thereof. The laying of the blocks of known type
becomes even more complex, and more subject to errors, in
the case where multiple niches are provided for producing
walls with a variously configured visible side, for example
vertical or with steps. In such a case, it is necessary also to
select the correct niches into which the posts are to be
inserted, with a consequent increase in complexity and time
in the block laying operations.

The document US 2008/0289283 describes a block for
walls with a particular system of attachment by ground rein-
forcement strips. The strips hook on to two posts which pro-
trude from the upper face of each block and act as a stop for
aligning the superimposed blocks. In particular, each posthas
ends of different thickness, in such a way that, when one or the
other end of each post is inserted into the block, they make it
possible to produce walls that are vertical or slightly inclined,
by coming into abutment on the rear side of the front through
opening of a superimposed block. The wall block which is
described in the document US 2008/0289283 is not very
practical and is difficult to use in the real conditions of build-
ing sites. The operatives trained to insert the aforesaid posts in
the blocks must pay particular attention to the direction of
insertion of the posts, which have ends that are very similar to
one another and are difficult to distinguish from one another
in the often dusty, muddy or in any case generally dirty
conditions resulting from the excavations on the building
sites. An error of insertion of the aforesaid posts results in
errors of alignment of the blocks, which seriously compro-
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mise the production of the containing walls unless the work of
reinsertion of the posts and realignment of the blocks is car-
ried out again, with the serious expenditure of time and
money which follows therefrom.

Another disadvantage of the technique illustrated in the
document US 2008/0289283 is the scant flexibility of use in
the production of inclined retaining walls, since the thickness
of the steps that can be produced is limited by the small
difference in thickness of the two ends of the posts used.

A further disadvantage of the posts referred to in the docu-
ment US 2008/0289283 is that they are fragile, and can easily
bebroken into pieces if an upper block is placed onto them too
quickly, given the considerable weight that these blocks may
reach and the consequent poor maneuverability thereof.

The aim of the present invention is that of solving the
problems of the prior art and in particular of providing a block
which is easy to lay and which at the same time ensures
flexibility such as to permit the production of vertical walls,
inclined walls and walls with steps, also of varied width,
without requiring special attention or particularly skilled
operatives. A further aim of the invention is that of producing
a block which is economic, simple, durable, strong and rela-
tively manageable.

In order to achieve the aims indicated above, the object of
the present invention is a block for a retaining wall compris-
ing a front face intended to form part of a visible side of a
retaining wall, and a support face intended to support and
bear, in the production of the visible side, at least one similar
overlying block. The support face is angled with respect to the
front face and is traversed by at least one through opening
defining at least one internal abutment surface located at a
first predetermined distance from the front face. Reference
means protrude from the support face at least at a second
predetermined distance from the front face, in order to come
into abutment, in use, against the at least one internal abut-
ment surface of the similar overlying block and thus prevent
its displacement in only one of the two directions which are
transverse to the front face. The reference means comprise at
least one flattened engagement portion, at least one slot elon-
gate in a direction transverse to the front face being provided
on the support face to receive the corresponding flattened
engagement portion of the reference means.

The invention also has as its object a method for the pro-
duction of a retaining wall, as well as a retaining wall.

Itis an advantage of the present invention that it is possible
for the operator, during the laying of the block, to look from
above, through the at least one through opening, at the row of
underlying blocks and move the block in order to see the
reference means of one or two underlying blocks. The block
to be laid can then be lowered and kept slightly raised, by
hand if of small dimensions, or for example with a crane if of
larger dimensions and greater weight, at a slight distance
from the row of underlying blocks. In this position, the block
may be moved slightly, until the reference means touch the
internal abutment side. At that point, the block can easily be
placed on the row of underlying blocks.

The reference means are easy and convenient to position,
since they comprise a flattened portion, the direction of inser-
tion of which is easy to identify on the corresponding elongate
slot provided on the block, even in the dirty and dusty condi-
tions of a building site.

According to a preferred form of embodiment, the through
opening in the block, through which it is possible to see the
reference means of the blocks of the underlying row and
which serves as an abutment therefor, is relatively wide, such
that it is easy to insert the reference means therein without
running the risk of damaging them. The wide through open-
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ing has the additional advantage of lightening the block con-
siderably in a central zone which is of little use for its overall
strength.

Advantageously, the reference means protrude from the
block with a portion widened in a direction transverse to the
front face, that is, in the direction in which the block is
generally displaced until the reference means touch the inter-
nal abutment side. In this way, the reference means are par-
ticularly strong precisely in the direction of displacement of
the block during the laying operations, with the advantage
therefore of being much less subject to accidental breakage or
fracture during the operations of reference of a block on the
row of underlying blocks.

According to a preferred form of embodiment, the refer-
ence means are selectively movable or removable so as to
assume at least two different configurations, each at a differ-
ent distance from the front face, in order thus to make it
possible to vary the relative position of superimposed blocks
and therefore the configuration of the visible side of the
retaining wall.

The reference means are preferably .-shaped, with a flat-
tened leg which can be inserted into the corresponding slit or
slot on the block, and a wider head which, depending on the
direction of insertion of the flattened leg into the slot on the
block, can protrude towards the front face or the rear face of
the block. This particular shape of the reference means of the
present invention makes it possible to produce various con-
figurations of a wall simply by selecting the direction of
insertion of the reference means, and their state of bearing on
one of the internal sides of the overlying block/s. Since they
can be inserted rotated into different positions, preferably in
two opposed positions rotated through 180° with respect to
each other (even though the possibility is not excluded of
different rotation positions being provided, for example by
providing multiple slots, variously orientated, on the blocks),
the reference means of the present invention facilitate or
allow different types of abutment or bearing of the overlying
block or blocks, in such a way as to obtain a wall which is
vertical, inclined or with wide steps, and which follows a
straight or also a curved path in plan view.

Further features and advantages will become clear from the
following detailed description of a preferred form of embodi-
ment of the invention, with reference to the appended draw-
ings, provided purely by way of non-limiting example and in
which:

FIG. 1 is a perspective view of a portion of wall produced
with superimposed rows of blocks according to the present
invention, wherein, for the sake of simplicity, the embank-
ment retained by the wall is not illustrated,

FIG. 2 is a diagrammatic view in perspective of a block
according to the invention,

FIG. 3 is a plan view of the block of FIG. 2,

FIG. 4 is a view from below of the block of FIG. 2,

FIG. 5 is a perspective view, on an enlarged scale, of a
particular reference element,

FIG. 6 is a perspective view of a row of blocks with a first
configuration of the reference elements,

FIG. 7 is a schematic plan view of a portion of wall pro-
duced according to a first variant,

FIG. 8 is a schematic plan view, similar to the view of FIG.
7, of a wall produced according to a second variant,

FIG. 9 is a perspective view of a portion of wall produced
according to the second variant of FIG. 8 and replanted,

FIG. 10 is a perspective view, similar to FIG. 6, of a row of
blocks with a second configuration of the reference elements,
and
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FIG. 11 is a schematic plan view, similar to the views of
FIGS. 7 and 8, of a wall produced according to a third variant.

With reference now to FIG. 1, a retaining wall W, for
example for embankments, slopes and the like, is obtained by
placing a series of blocks B side by side in such a way as to
form rows F superimposed one upon the other. The blocks B
are generally made of concrete or other common building
materials. In more detail, the rows F are superimposed in such
a way that each block B of one row is laterally offset with
respect to the blocks of the underlying and overlying rows,
preferably by a measurement equal to half a block. As indi-
cated for example in FIG. 1, the block B0 has two lateral
blocks B1 and B2 alongside it and is superimposed on two
underlying blocks B3 and B4, while two overlying blocks BS
and B6 rest on the block B0.

The retaining wall W may be provided, on the side to the
rear of its visible face, with reinforcing meshes R suitable for
producing a reinforced piece of ground. The reinforcing
meshes R may be laid out horizontally and anchored to the
retaining wall W with one of their ends locked between two
rows F of superimposed blocks.

As can be seen in FIGS. 2 to 4, each block B comprises an
upper support face 11 and a lower bearing face 12 which are
parallel to each other, a front face 13, which is visible when
the block is part of a retaining wall, and a rear face 14.
Between the upper face 11 and the lower face 12 a through
opening 15 is provided, preferably wide with respect to the
area of the upper face 11 and lower face 12, and which defines
within it a rear internal surface 16 and a front internal surface
17. Overall, the block B is therefore formed of four peripheral
sides which, in plan view, as can be seen in FIGS. 3 and 4,
assume a trapezoidal configuration with the major base cor-
responding to the front face 13. Provided on the sides 18 and
19 of the block B are means for horizontal alignment 20 and
21 of known type, comprising a protuberance 20, in the form
of'aconvex vertical rib, provided on a lateral side, for example
on the right-hand side 19, and a complimentary recess 21, in
the form of a concave vertical groove, provided on the left-
hand lateral side 18. The protuberance 20 and the recess 21
both extend from the upper face 11 to the lower face 12, and
are substantially in the shape of a half-cylinder with the same
radius.

Provided on the upper face 11 of the block B, in a position
which is set back from the front face 13, and spaced apart in
the transverse direction, are two elongate slots 22, preferably
of substantially rectangular cross-section, which are intended
to receive two reference elements 23 constituted by a plate
having an upside down L-shape, which can be seen more
easily in FIG. 5. Each reference element 23 comprises a
flattened leg 24 to be inserted into the elongate slot 22 and an
outer reference portion 25 which comprises a tooth 26, copla-
nar with but laterally protruding with respect to the leg 24.
The edges 254 and 264 of the reference portion 25 and of its
tooth 26 act as reference members, one or the other of which
comes into abutment against an internal surface of the inner
cavity 15 of one of the two overlying blocks, as specified in
more detail below in the present description.

Inthe production of a retaining wall W, the horizontal rows
F of blocks are produced by placing one block B laterally
beside another, using the reference provided by the rib or
protuberance 20 of one block which is received in a corre-
sponding groove 21 of the adjoining block. The particular
trapezoidal configuration of the blocks, seen in plan view,
makes it possible not only to place the various blocks side by
side with the front faces 13 aligned in the same plane, but also
to rotate the blocks relatively by a certain angle in order to
produce a curved retaining wall. The presence of the ribs or
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protuberances 20 and of the respective grooves 21, as well as
any other reference means for one block with respect to an
adjoining block, is a preferred, but not limitative, feature of
the present invention.

Beyond its configuration in plan view, the vertical exten-
sion of the retaining wall that can be produced with the blocks
of the present invention may assume various forms, depend-
ing on the configurations of the reference elements 23.

In a first configuration, the legs 24 of the reference ele-
ments 23 are each inserted into a corresponding elongate slot
22 of a block B, in such a way that the teeth 26 of the
respective reference portions 25 which protrude from the
upper support surface 11 are both facing towards the front
face 13 of the block, as is clearly shown in FIG. 6. In this first
configuration, the edge 254 of the reference portion 25 faces
towards the back of the block and is aligned with the rear
internal side 16 of the inner cavity 15. The edge 26a of the
tooth 26 is however displaced towards the front face 13 by a
measurement corresponding to the width of the reference
portion 25. In this first configuration, it is possible to produce
two different variants of the vertical extension of the visible
face of the retaining wall W.

A first variant is illustrated schematically in FIG. 7. In this
case, the rear internal side 16 of a block B0 is placed in
abutment against the edges 25a of two reference elements 23
of the two underlying blocks B3, B4, so as to permit the
vertical alignment of the blocks, in particular producing a
vertical visible front side.

A second variant is illustrated schematically in FIG. 8. Still
in the first configuration of the reference elements 23, it is
possible to produce a visible front side with wide steps. The
predetermined distance D between the steps is obtainable
simply by bringing the front internal side 17 of an overlying
block in abutment against the front edge 264 of the tooth 26.
In this second variant with wide steps of the visible face of the
wall W, a portion of the through opening 15 is accessible even
when the wall W is assembled, thus making it possible to
produce a replanted wall by filling the cavities with earth and,
optionally, plants, bushes and the like (FIG. 9).

In a second configuration, the legs 24 of the reference
elements 23 are each inserted into a corresponding elongate
slot 22 of a block B, in such a way that the teeth 26 of the
respective reference portions 25 which protrude from the
upper support face 11 both face towards the rear face 14 of the
block, as is clearly shown in FIG. 10. In this second configu-
ration, the edge 264 of the tooth 26 faces towards the back of
the block and is set back with respect to the rear internal side
16 of the inner cavity 15. The edge 25a of the reference
portion 25 however faces towards the front face 13. In this
second configuration, it is possible to produce a third variant
of the vertical extension of the visible face of the wall W, in
which the rear internal side 16 of a block B0 is brought into
abutment against the edges 264 of two underlying blocks B3,
B4, so0 as to produce a visible front side with small steps, in
which the superimposed blocks have their front faces offset
by a distance D' (FIG. 11) corresponding to the width of the
teeth 26 of the reference elements 23.

Provision may be made for the manufacture or the on site
supply of different sets of reference elements 23, each having
teeth 26 of a different width, so as to provide further variants
in the production of visible faces with steps of different
depths. In a simplified form of embodiment, reference ele-
ments 23 devoid of the tooth 26 are manufactured or supplied
on site; in this way, while ensuring the possibility of produc-
ing two variants of the visible face of a retaining wall W,
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vertical or with wide steps, the risk is reduced of mounting in
the wrong direction the reference elements of the slots 22 on
the blocks.

According to one possible variant, the reference elements
23 are made in one piece with the block, also in this case
simplifying the assembly of the blocks while ensuring the
possibility of producing two variants of the visible face of the
retaining wall W, one with the protuberances 25 in abutment
with the front internal abutment side 17 for a visible face with
wide steps, and the other with the protuberances 25 in abut-
ment with the rear internal abutment side 16 for a vertical
visible face.

Although in the preferred form of embodiment the refer-
ence elements 23 protrude from the upper face of the blocks,
it is however possible—when construction requirements
make it advisable and more suitable—to produce blocks with
reference elements 23 protruding from the lower face.

Moreover, it is possible to produce dividing partitions,
intermediate walls or similar structural elements which sub-
divide the wide opening into two or more smaller openings, as
long as portions ofthe rear, 16, and front, 17 abutment internal
walls remain available for the reference function via abutment
with the reference means 23 of one or more underlying
blocks.

The blocks of each course may be aligned in a straight
sequence, or also to form walls of curved plan. Also, varied
elongate slots 22 may be provided on each block, oriented at
angles different from the transverse alignment to the front
face, in order to obtain possible different configurations of
steps of the wall.

Naturally, the principle of the invention remaining the
same, the forms of embodiment and details of construction
may be varied widely with respect to those described and
illustrated, without thereby departing from the scope of the
invention.

The invention claimed is:

1. A block for a retaining wall, comprising a front face
intended to form part of a visible side of a retaining wall and
a support face intended to support and bear, in the production
of the visible side, at least one similar overlying block, the
support face being angled with respect to the front face and
traversed by at least one through opening defining at least one
internal abutment surface placed at a first predetermined dis-
tance from the front face, at least one flattened engagement
plate protruding from the support face at least at a second
predetermined distance from the front face in order to come
into abutment, in use, against the at least one internal abut-
ment surface of the similar overlying block and thus prevent
displacement thereof in only one of two directions which are
transverse to the front face, and at least one slot elongate in a
direction transverse to the front face being provided on the
support face to receive the at least one flattened engagement
plate in order to produce a retaining wall having a configura-
tion of the visible side selected from at least two possible
configurations of that side, the at least one flattened engage-
ment plate is upside down L-shaped and comprises a flattened
leg and an outer reference portion coplanar with, but laterally
protruding from, the flattened leg, the flattened engagement
plate having opposite faces that are planar on opposite faces
of the flattened engagement plate, each of the opposite faces
including a portion of the flattened leg and the outer reference
portion; the at least one slot being narrow and the flattened leg
having a cross-sectional shape substantially corresponding to
a cross-sectional shape of the at least one slot such that a
cross-section of the flattened leg includes external surfaces
that are slightly smaller than a continuous closed internal
surface of the slot with substantially no space between the
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flattened leg and the internal surface of the slot when the
flattened engagement plate is inserted into the slot.
2. The block for a retaining wall according to claim 1,
wherein the block comprises a single through opening which
involves a major part of a surface of the support face.
3. The block for a retaining wall according to claim 1,
wherein the through opening defines two internal abutment
surfaces placed at two respective predetermined distances
from the front face for the production of walls having difter-
ent configurations of the visible side by bringing the at least
one flattened engagement plate into abutment with one of the
two internal abutment surfaces.
4. The block for a retaining wall according to claim 1,
wherein the at least one flattened engagement plate is selec-
tively movable in order to assume at least two different abut-
ment configurations in which the at least one flattened
engagement plate protrudes from the support face at least at
two predetermined distances from the front face for varying a
relative position of superimposed blocks and therefore a con-
figuration of the visible side of the retaining wall.
5. The block for a retaining wall according to claim 4,
wherein the at least one flattened engagement plate is remov-
able.
6. The block for a retaining wall according to claim 1,
wherein the at least one flattened engagement plate comprises
a pair of plates which protrude from the support face and are
spaced apart from each other in a direction parallel to the front
face.
7. A method for the production of a retaining wall, includ-
ing the following steps:
providing a plurality of retaining wall blocks, each wall
block comprising a front face intended to form part of a
visible side of a retaining wall and a support face
intended to support and bear, in the production of the
visible side, at least one similar overlying block, the
support face being angled with respect to the front face
and traversed by at least one through opening defining at
least one internal abutment surface placed at a first pre-
determined distance from the front face, at least one
flattened engagement plate protruding from the support
face at least at a second predetermined distance from the
front face in order to come into abutment, in use, against
the at least one internal abutment surface of the similar
overlying block and thus prevent displacement thereof
in only one of two directions which are transverse to the
front face, and at least one slot elongate in a direction
transverse to the front face being provided on the support
face to receive the at least one flattened engagement
plate in order to produce a retaining wall having a con-
figuration of the visible side selected from at least two
possible configurations of that side, wherein the through
opening of each block defines two internal abutment
surfaces placed at two respective predetermined dis-
tances from the front face, the at least one flattened
engagement plate is upside down L-shaped and com-
prises a flattened leg and an outer reference portion
coplanar with, but laterally protruding from, the flat-
tened leg;
producing a first horizontal row of blocks alongside one
another with the front faces substantially contiguous;

selecting one of the two aforesaid internal abutment sur-
faces of all the blocks which are to be brought in abut-
ment with the at least one flattened engagement plate of
underlying blocks in order to produce a retaining wall
having a configuration of the visible side selected from
at least two possible configurations of the visible side;
and
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producing a second horizontal row of overlying blocks
bearing on the blocks of the first horizontal row in such
a way that the at least one flattened engagement plate
protruding from the support faces of the blocks of the
first horizontal row come into abutment against the
aforesaid selected internal abutment surfaces of the
overlying blocks of the second row thus defining a pre-
determined distance between the front faces of the
blocks of the second horizontal row and the front faces
ofthe blocks of the first row and preventing the displace-
ment thereof in only one of the two directions which are
transverse to the front faces;
wherein the flattened engagement plate has opposite faces
that are planar on opposite faces of the flattened engage-
ment plate, each of the opposite faces including a portion
of the flattened leg and the outer reference portion; and

wherein the at least one slot is narrow and the flattened leg
has a cross-sectional shape substantially corresponding
to a cross-sectional shape of the at least one slot such that
a cross-section of the flattened leg includes external
surfaces that are slightly smaller than a continuous
closed internal surface of the slot with substantially no
space between the flattened leg and the internal surface
of the slot when the flattened engagement plate is
inserted into the slot.

8. The method for the production of a retaining wall
according to claim 7, wherein the blocks of the second hori-
zontal row are offset with respect to the blocks of the first
horizontal row such that each through cavity receives at least
two of the at least one flattened engagement plate of two
different underlying blocks.

9. The method for the production of a retaining wall
according to claim 7, wherein the at least one flattened
engagement plate of each block is selectively movable in
order to assume at least two different abutment configurations
on at least one internal abutment surface, the method com-
prising the step of selecting one of the at least two abutment
configurations of the at least one flattened engagement plate
of all the blocks on which to bring into abutment the same at
least one internal abutment surface of the overlying blocks in
order to produce a retaining wall having a configuration of the
visible side selected from at least two possible configurations
of the visible side.

10. The method for the production of a retaining wall
according to claim 7 wherein ground reinforcing meshes are
anchored between two rows of blocks and extend inside the
ground on the opposite side from the visible side.

11. A retaining wall comprising a plurality of rows of
blocks according to claim 1 placed alongside one another in
superimposed horizontal rows.

12. The retaining wall according to claim 11, produced by
a method including the following steps:

providing the plurality of retaining wall blocks, wherein

the through opening of each block defines two internal
abutment surfaces placed at two respective predeter-
mined distances from the front face;
producing a first horizontal row of blocks alongside one
another with the front faces substantially contiguous;

selecting one of the two aforesaid internal abutment sur-
faces of all the blocks onto which are to be brought in
abutment the at least one flattened engagement plate of
underlying blocks in order to produce a retaining wall
having a configuration of the visible side selected from
at least two possible configurations of the visible side;
and

producing a second horizontal row of overlying blocks

bearing on the blocks of the first horizontal row in such
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a way that the at least one flattened engagement plate
protruding from the support faces of the blocks of the
first horizontal row come into abutment against the
aforesaid selected internal abutment surfaces of the
overlying blocks of the second row thus defining a pre- 5
determined distance between the front faces of the
blocks of the second horizontal row and the front faces
of'theblocks of the first row and preventing the displace-
ment thereof in only one of the two directions which are
transverse to the front faces. 10
13. The retaining wall according to claim 11, wherein the
visible face is produced in steps, the through cavity of each
block being at least partially filled with earth in order to
produce a replanted wall.

#* #* #* #* #* 15



